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(57) Abstract: 

PROBLEM TO BE SOLVED: To enhance an S/N by 
locating continuous plural carriers to a band assigned at a 
transmitter side, dividing the plural carriers for users and 
applying band division multiple accessing(BDMA) to the 
carriers. 

SOLUTION: A base station 10 is provided with 

11 v ... 11M in 

U'M. The 



(m+1)-sets of multi-carrier modulators 11 c 
response to divided user signals U' 0 , U' r 



modulator 11 Q assigns the user signal U' 0 to plural 

carriers to modulates them and the modulation outputs 
are added by an adder 12 and the resulting signal is sent 
from an antenna 13. Upon the receipt of, e.g. the carrier 
modulated user signal U Q , a mobile station 30 users 



carrier demodulation circuits 32. 



32 rt 



32 to 



"1 ' 2'" — n 

demodulate the signal and a signal synthesis section 33 
synthesizes each signal. In this case, since carrier 
modulation signals of the users are separated completely 
with filters and each signals is not the interference source 
of other carrier modulation user signals processed 
through the same base station, the S/N is not 
deteriorated. Furthermore, the number of users is freely 
set depending on an assigned band width. 
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*tei^taUTV'>Si:S*t5«F^«*7C««lt*«fe (C 
DMA) #iWIS^jK*fc*ii:£0l«&o< 5©as 

gE^-vyrsr^fai/r^ss-f*. *d3I2§i 21*, -^/^ 
*-ry rgEraasi i-e*si$ixfcis»©*-iryr«:-a-^ 

■fa "I" So 
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[flfffFlfMiwSSffl] 

1 1 y-omwz&Tc&ffi Lti 

6fSJ*S 1 gE«©#5c^;tf)&, 

[IS 5 ] i?-©«»*r^5c«tt LTSS 

[§?MiJS7] JhfH*^ y T^i^ii, ±E»|*«iK: 
B«Ufcl|[*©*iryrSr||»et-61lf«|HI-C^<c< 

i y TT^-sij-rsr £ ^^mt-rsit 

[000 1] 
[0 0 0 2] 

©£ifc^£^3£©SS!j^ (a-— 9*—) «**»Mfefl3l,T 

&^^>f]#7cgcS^ (F DMA : frequency division mul 
tiple access) N B##Si]#>-5eS^ (TDMA : time div 
ision multiple access) „ RXFW ^^tfl^TcSciiSt (C 
DMA : code division multiple access) d 5 <fc<5„ 

[0 0 0 3] r©i*9, cdmaij, &&mmiz¥ffeo& 



(2) ¥rffi¥-9 -2 0 5 4 1 1 
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[0 0 0 4] gifc^f*, h^teWcX* 

ttftfc (De-Spread) LT\ g£S©{f-5§-£Bt 9 Wi",, * 

10 SrSKSiJUrvS. 

[0 0 0 5] :©CDMAIt SvHUift-Jg-SrStJb-C*^ 

[0 0 0 6] 

20 *£*!© jg 111 ^ -e # < ft 5 „ 

[0 0 0 7] ^Jx.«, ^{-.fc^ffiffc&ixfcSo©^ 
tb^ (^— f— ) ffl«*i»6>, mm. (de-spread) 

1 1 m^-r. ra-jg-inj: 9#»b£*whu„~u,©8 j-— 

■if— fli«»©i*K u.«ri»tt*fc:±0tt0Hi*Sfc-*-6 

£, fflt*»^U,©J-— ^fi-g-SrttW-etS^, PCS* 
5 fib© 7 a— }f-Mf -^-u.-u^T^aii: 9 

131 1© (B) t^^-r<t 5 l;U,©i'^tfoT^TL 
S/N#ti^<t;-r5o -©Ttfe, CDMAfcjg 

•IfT^SrfllBEi- S ©^-T?fo 5 ^rffi*: ^.-if — 

[0 0 0 8] *7t, a#, te«fc«*fii|>ittii^^*tr*i 

40 [0 0 0 9] ^W»4, -hlSHtilt^T/iSixyht)© 
•e*> 9 , #3-— t^-Pfl <Dm%<Dftffiit%±.\z.fx TLX s / 

[0 0 10] 
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[0 0 11] ££-C, ±&mm<D*JrVTte. JbEW9 

[0 0 12] JilH^ffiijOTPS-rS^^tfi, 
l*tO*t y 7t'>4< 1 1> 1 *Ett6. Jb 
EaHt«©1Br*4MM««rflI* its. 

[0 0 13] *5SWfc«S#5£S^i£Btt. -tffiKHS: 

[0 0 14] ;i;it% J:K*-r yr3EW#«te, 
^^:^#J#m^3g id J; 9 _L12Si£<£> * * y T £: ±E«d 9 

[0015] iiE^yzxw^sra* JiiBiSi^ 
[0016] Jiffi^^y r^Bii^a^ fl&m^m 

[0 0 17] 

lftW<Dmm<Z>Mffi} SIT. *»WK:«S*5£«I**& 

[0 0 18] i<o|HK<D»«tt, ft*ttBKfK-*»4t4ftt 

<o*»o«#*:*7c«*briai«-fSH l t-^i- J: 5 * 

[ooi9] ^©SMioit wausr&iifcff 
« (Band) rt(^a*©»aias f^tyr) srMttttMsa 

ML. R=¥*yTS:5i*l (Dvision) LT^lltSv/l, 

i -eaeiPis ^fcaafc© ^+ y r«r^j*-rs«ojHsi 2 t 
[0020] -ff£t>t>^ mmmi om ^fe«4 9 

%$kWi (BDMA : Band Division Multipie Access) ~f$ 

[0 0 2 1] r^BDMAH HSt»»»J#7cffitt (F 
DMA : frequency division multiple access) t 
t£Z> 0 FDMAH *B*tW^fiV^aiU— 

[0022] irt\ -e/i^^-r y r^nepi i «\ ^ 
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lo, lli, • • • 1 l.*0B*-Tj*So 
[0 0 2 3J r(Dv/l/fdr-tyTf»l lo, 11., 
• • • 1 1. H2«:ffl^TR9H-5o 
2i4«*.tf^/^^riryT*n»l 1«(OM$:/Tt 0 
[0 0 2 4] -r/^^-Y y 73EHS 1 1 o(* s !f JB 

fB-g-u'o*** y r» 9 mx^2 ot*^ft y r ^« 

^r^yr^lHlSS2 1„ 2 1,, • • - 21 
2 1 lf 2 1 2 , • • • 2 1 a (Dm^\^ *Dff^ 1 2 
[0 0 2 5] T>-7^1 3^e>36«*ax^:^r^y T*SB 

if-tftsH3iii*-r-fc5ft»ttJa3o 
raw**— r—mm&uo&SiiB't&k. *+yr«»i 

353 2^ty Tffii^lHlft§3 2x, 3 2 2liii 3 2 D S 
20 [0 0 2 6] *£Sb/^3 SflUD 1 OjJ^BDMA 

(a) t^i-<fc 5*16 co^r^ y T^m^-ifjam-g-u 

o, Ui, • • -U 1 *j>*fi>**»T&m*-—'9*—miBS5rlJ 

(B) i^-TJ; 5fc8tt> tU-To r*u*. S»JSl0iSB 
*?r^flt§ B DMAid<t 9 ^-r y TaEWSrtroTV^S 

*>, rac**ja^»9«io*+yT*ii^-if-ffl«-& 

30 Ui, • • • u«tt\ T*K£*£>fcv\, r^fctf), 

y 7«B3.-f -Ifi^So T L* 5 r t dSfe < , s 

/N<D£fc&&5<*^k&x%z>(Dx\ mm<om^^m^^ 

[00 2 7] £7^ ftfe^t — 9* — frtb<D^&&f£\,><DX\ 
[0 0 2 8] ^COH^^IiT^i. 1^15 1^1-^ 

40 ^ty7o#ff«i:n ^/^^^yrxiHai k-j: 

9*»«© : ¥^ryT^Slg«fi5i^lEH**^TV^So 

^/^=¥-v y z*Bi9Ji if*. H5<o (a) t^-r 

1^5^ (b) ^-r^^^^^yrc^ig^tciga 

[0029] u- y"— izMv ^rs^r^y 

1 0 t LTV^5j5S % *iSl*"Ct>J;v\ 
[0 0 3 0] SfcK, -e/u^^y TXWBB1 Ui, R 

50 ^J^^^-V y7lrl*, ^f — hV<^ K (guard Band) G 
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[0031] vmtyr»i ltt, 0 6 

5E&HS,"t?# s 0 0 6 (a) cii^tyr^ 

tlifixo^tyrc^Mi^ 06<£> (b) i^-TJ: 

T*W^-if-JH«*U.«:** y T*BI~— y*-fll« 
x (t) = E x k h (t-kT) 



**^=¥iryTSrii:aEja»»#a (OFDM:Qrthogon 
al Frequency Division Multilex) d £ 9 ifigcW M 

(f) tt«tt**fc±©^^ft»-cfc9. Btt*+yr 

[0 0 3 3] ^ r.T% OFDM(^o^TMLT*5<o 
[0 0 3 4] mft<D«mt** Ife© (1) h 
10 (t) ^V^5^> r ^^^^NFFfl#-b^-^Tx k i:V^5 

[0 0 3 5] 

• • • ( 1 ) 



[0 0 3 6] ^<D (1) ^7-]jx^t$ ( i: N yk<D ^ [0 0 3 7] 

(2) 5CiftS 0 & [ft2] 

x (f) = Sx k H (f) exp (- j 2^kf T) 
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[0 0 3 8] ^tt, rco (2) ^r*B#Ffl$i t * (t) ^AthWTtxukco (3) ^s^fottSo 

ttf £A*x#x.T^5o f S: t {c, ->v#/UB#raTS:^r [0 0 3 9] 

^yrramB^ m&f&M? u> s:B#rafflEw ★ 1*3] 

x ( t ) = E x k exp ( - j 2^kBT) w (t) • * • ( 3 ) 



[0 0 4 0] ^(D (3) OFDMOlSH^ffid 

[0 0 4 1]tftfc*», Z<D (3) Stf*. ««»«LhM 
x k tV^53EW^^#^*ft?>^T. *r*LSrexp(- j 2 w 

kBt) a^^f^tyrt^iLtv^^^, 

v^t^F^w (t) ^fHRLTV^S^irSr^LTV^ 

So 

[004 2] xifitfl^/Wf^-f y rtit -o-oos 
f«^+U7ffifft ^/i^yv^S^fcfct^ 

[0 0 4 3] ^^T\ ±EOFDMftiS*«5 o 

-o^ty r^e^i/-h^B [Hz] t -r st, 

S ffir«« B [Hz] "C»tf 0 
[0 0 4 4] OFDM(iill7-yxfft (F F 

[0 0 4 5] OFDM^fflV^Si^ft #3r-f 



30 MJ«ffi*ffi«i-Sfc&l;i&^ 

MB S r i: # "TttEft CD T^M £ ft b fti \ 
[0 0 4 6] ft*5, ^/u^^r^ y rSESiasi 1 13, 0 8 
~0 1 o 5 y r sebi^— y*-ffl« #«: 

[0 0 4 7] M^l H8fm*SlWJE£V^St!S*!l«3ST 

<x%, f--ir^i"s**ea*«^*iCJi«iiiB3&sft< 

ftSo 

[0 0 4 8] 

^ — H^-H to * * y T tD5>SS £ 7 /u-^ X *) ft x. & 
tz.tb, flfe^-— y*— ^&©T*4r*5Mfi:<-e* Scores/ 
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ItiS^, ffiiStea^^ir^So 5M 
Hz, 10MHz, 20MHz^«fc5^ H^T^tl 

So 

[01] **WJe:«*#7c«tt*ft&V3fiB<o*l6©JB 
[H2] iK^^ffi^BJB^BM&W^fciS-r^o 



[B4] JtlBSIlfi<D®ffidSS5^^^r^"fe^«:^ 
[B5] ±E*lt^»tB^fT5«r«l*!0*+yriaBi: 
[0 6] Jifi3llS©««B*fT5eaiu-h<OHrSES:*"*- 
10 [07] OFDMtoa*/£fflbfc*lllfi^«B^ill^* 

[0 9] ««^9ST^tfcv^»&4r*-riaT**)«o 
[010] ««»M9aT^«rfcitv^»^Sr*-rH"e»> 

So 

[011] CDMAtJ;5^f//U7^-fe^i#lft 

1 0 mmm 
20 11 -v/^^t-y y r^pgp 

1 2 #Hj§L3§ 

20 *iry;rs«9 sras 
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